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(54) Truck for handling heavy goods 

(57) The disclosed truck (1) for hand- 
ling heavy goods (44) has a conveying 
chain (25) extending between a driving 
sprocket (23) and a driven sprocket (24), 
which sprockets are rotatably mounted 
on the truck (1 ). Driving means (28) is 
mounted on the truck and operatively 
connected to the conveying chain (25). 
A hook (27) connectable to the article 
(44) to be handled is secured to the 
conveying chain (25). 
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SPECIFICATION 

Truck for handling heavy goods 

5 This invention relates to a truck for handling heavy 
goods, such as for loading and unloading storage 
batteries for vehicles for example, a battery-driven 
fork lift truck or the like. 

Conventional devicesfor handling, e.g., loading 

10 and unloading, storage batteries use a crane (or 
hoist) or separate elevating means. The crane or 
elevating means raises and lowers the storage 
batteries by using rope for loading them from a fork 
lift truck to a track at a certain height or vice versa. 

15 The conventional devices for handling the storage 
batteries have shortcomings in that at least two 
operators are necessary for hanging up and loading 
the storage batteries, that the loading operation is 
complicated, and that the device is expensive. 

20 Besides, when the storage batteries are hung by 
rope, if the rope is accidentally disengaged from a 
crane hook, the storage batteries may fall to the 
ground and may be damaged. Operators of the 
crane are disposed to the risk of various accidents, 

25 such as daamge to fingers by putting them. between 
ropes. 

The present invention obviates the aforesaid 
shortcomings of the prior art devices. An object of 
the present invention is to provide a truck for 

30 handling heavy goods having a driving sprocket and 
a driven sprocket mounted thereon for operatively 
carrying a conveying chain spanned across the two 
sprockets, a driving means mounted on the truck so 
as to rotate said driving sprocket for moving said 

35 chain* low-friction support means for slidably sup- 
porting an article being handled, and a hook secured 
to said chain, said hook being engageable with said 
article being handled. Another object of the present 
invention is to provide a truck of the last mentioned 

40 type, which truck has a carriage and means for 
vertically moving said carriage, the carriage having 
at least said low-friction support means mounted 
thereon. In a preferred embodiment of the present 
invention, lock means is mounted on the truck so as 

45 to lock the truck in position during handling of the 
heavy articles. The locking means may lock the truck 
to a car body, to which, or from which, the heavy 
articles are moved. The driving means used in the 
present invention may include a non-return 

50 mechanism. 

For a better understanding of the invention, refer- 
ence is made to the accompanying drawings, in 
which: 

Figure 7 is a schematic perspective view of an 
55 embodiment of the present invention; 

Figure 2 is a side view of the embodiment, with a 
part thereof removed; 

Figure 3 is a side view of a low-friction support 
member, which is different from a low-friction 
60 support member used in the embodiment of Figure 
1; 

Figure 4 is a schematic vertical sectional view 
showing a low-friction support member mounted on 
a car body; 

- ' . a schematic vertical sectional view of 



another example of the low-friction support member 
mounted on a car body; 

Figures 6, 7 and 8 are schematic explanatory views 
showing encircled portions A, B, and C of Figure 1 on 
70 larger scales, respectively; 

Figure 9 is a schematic perspective view of 
another embodiment of the present invention; and 

Figure 10 is a schematic perspective view showing 
driving means of the embodiment of Figure 9 on a 
75 large scale. 

Like parts are designated by like symbols and 
numerals throughout the different views of the 
drawing. 

Referring to Figure 1 , a truck 1 according to the 

80 present invention has wheels 2 and 3 journalled at 
the front and rear portions thereof and a handle la. 
An actuator 4, such as an oil hydraulic cylinder, is 
mounted on the truck 1 , which actuator has an 
operating lever 4a and an output shaft 46 to be 

85 hydraulically raised at a comparatively slow speed in 
response to vertical reciprocation of the operating 
lever 4a. Low-friction support plates 5 are secured to 
a carrier 6 to facilitate sliding movement of a heavy 
article on the carrier member. The carrier member 6 

90 of the embodiment of Figure 1 is connected to the 
output shaft 4d of the oil hydraulic cylinder 4 and has 
two parallel low-friction plates 5. Stoppers 7 are 
provided at the rear end of the carrier member 6, for 
limiting the movement of a heavy article mounted 

95 on the carrier member 6 such as a battery holder 44 
housing storage batteries (to be referred to as the 
battery 44, hereinafter). 

As shown in Figure 3, the low-friction plates 5 for 
slidably supporting the heavy article may be re- 

1 00 placed with roller conveyors 8. 

In the embodiment of Figure 1, brackets 9 are 
secured on the top surface of the truck 1 , and similar 
brackets 10 are secured to the bottom surface of the 
carrier member 6 located immediately above the 

105 brackets 9, so as to provide two pairs of brackets 9 
and 10. Each pair of brackets 9, 10 pivotally mount 
the left-hand ends of a pair of arms 11 and 1 2, as 
seen in Figure 2, by pins 13 and 14, respectively. The 
two arms 1 1 and 12 cross each other, and the 

1 1 0 crossing point of the two arms is connected to one 
end of a support shaft 15. Similar crossing points of 
another pair of arms 1 1 and 1 2 are connected to the 
opposite end of the support shaft 15. The arms 1 1 
and 1 2 and the support shaft 1 5 thus connected 

115 constitute a link mechanism L for keeping the carrier 
member horizontal when the carrier member 6 
moves vertically. Rollers 16 and 17 are mounted on 
the free ends of the arms 1 1 and 1 2, respectively. The 
rollers 17 engage the top surface of the truck, while 

120 the other rollers 16 engage the bottom surface of the 
carrier member 6. 

As shown in Figures 1 and 4, a car body 18 of a fork 
lift or an automotive truck has a pair of parallel 
low-friction plates 19 mounted thereon so as to be 

1 25 aligned with the low-friction plates 5 of the carrier 
member 6 and to extend widthwise of the car body 
18. The low-friction plats 19 carry the battery 44 in a 
slidabie manner. To further facilitate smooth loading 
and unloading of the battery 44, additional low- 

130 friction plates 19 may be secured to side walls of the 
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car body 18 and front and rear walls of the battery 
44, as shown by the dash and dot lines in Figure 1. 
As shown in Figure 5, roller conveyors 20 may be 
mounted on the car body 1 8, instead of the iow- 
5 friction plates 19. 

The carrier member 6 has bearings 21 and 22 
mounted adjacent the central portions of the front 
and rear ends thereof, as seen in the moving 
direction of the battery 44 thereon. A driving sprock- 

10 et23and a driven sprocket 24 are journalled by the 
bearings 21 and 22, respectively. A conveying chain 
25 spans the driving sprocket 23 and the driven • 
sprocket 24 while operatively engaging the sprock- 
ets. The conveying chain 25 carries a pair of spaced 

1 5 hooks 27, so that either of the hooks 27 may engage 
a handle 26 secured to one end of the battery 44 for 
pulling or pushing the battery 44. Referring to Figure 
6 illustrating the details of the hook 27, an engaging 
portion 27a is rotatably connected to a base portion 

20 276 by a pin 27c so as to rotate between an upright 
position and a turned-down position. Accordingly, 
the hook 27 can be easily connected to or discon- 
nectd from the handle 26 of the battery 44. The 
driving sprocket 23 has a rotary shaft 23a, which 

25 shaft is operatively connected to the output side of a 
two-way driving means 28 such as a manually 
operated ratchet wrench for rotating the driving 
sprocket 23. The illustrated two-way driving means 
28 includes a driving handle 28a. 

30 Figure 7 shows a registering means. In the figure, 
the carrier member 6 has a guide pin 29 extending 
outwardly from one end thereof, so as to selectively 
fit into a register hole 30 bored in the car body 18. 
When the guide pin 29 engages the register hole 30, 

35 the low-friction plates 5 (or the roller conveyors 20) 
of the truck 1 are aligned with the low-friction plates 
19 (or the roller conveyors 20) of the car body 18. 

Figure 8 shows a locking means 31 mounted on 
the carrier member 6, for locking the truck 1 to the 

40 car body 1 8. The locking means 31 comprises a 
locking head 31a with a rectangular end surface, 
which head 31s can selectively fit into a lock hole 316 
bored in the car body 18, and an operating handle 
31c is connected to the head 31a. The operating 

45 handle 31c is rotatable and movable in the leng- 
thwise direction thereof. The shape of the lock hole 
316 is rectangular and slightly larger than the 
rectangular end of the locking head 31a. When the 
locking head 31a engages the lock hole 316 and is 

50 turned through a certain angle (e.g. about 90 3 }, the 
truck 1 is locked to the car body 1 8. It is noted that 
when the guide pin 29 engages the register hole 30 
the head 31a is brought to a position ready for fitting 
into the lock hole 316 to effect the locking. 

55 The operation of the truck with the aforesaid 

construction according to the present invention will 
now be described. 

At first, the moving of the battery 44 from the car 
body 1 8 to the truck 1 according to the present 

60' invention will be considered. The truck 1 is brought 
to one side of the cary body 18, and the oil hydraulic 
- cylinder 4 is actuated for raising the carrier member 
6 to a position ready for receiving the battery 44. 
Under this condition, the guide pin 29 is aligned with 

65 and fitted. in the register hole 30, and the handle 31c 



is operated so as to fit the locking head 31a in the 
lock hole 316 and turn the head 31a for locking the 
truck 1 to the car body 1 8. Then, one of the two 
. hooks 27 is connected to the handle 26 projecting 
70 from one side surface of the battery 44. As the 
driving handle 28a is operated under such condi- 
tions/the driving means 28 is so actuated as to turn 
rotary shaft 23a and the driving sprocket 23 integral 
with the shaft, for causing the chain 25 to run over 
75 the two sprockets 23 and 24. As a result, the hook 27 
secured to the chain 25 moves, and the battery 44 
connected to the thus moving hook 27 through the 
handle 26 slides on the low-friction plates 19 and 5 
(or roller conveyors 20 and 8) until coming into 
80 contact with the stopers 7 where the battery 44 is 
placed in position on the truck 1. 

To load a charged battery 44 from the truck 1 onto 
the car body 18, the truck 1 is registered with the car 
body 18 and locked in position therewith. Then, the 
85 driving means is actuated in the reverse direction to 
that in the aforesaid unloading from the car body 18 
to the truck 1 , so that the driving sprocket 23 rotates 
in the reverse direction, thus causing the chain 25 to 
move so as to let the hook 27 push the battery 44 
90 onto the car body 1 8 until the battery 44 is loaded in 
position thereon. 

Figures 9 and 10 illustrate another embodiment of 
the invention. In this embodiment, the top surface of 
the truck 1 itself fulfills the function of the carrier 
95 member 6 of the preceding embodiment, and a 
handle la extends in a direction perpendicular to 
roller conveyers 8 (or low-friction plates 5) for 
facilitating the movement of a heavy article. The 
embodiment of Figures 9 and 10 moves the heavy 

100 article, for instance the battery 44, always in one 
direction, and the stoppers 7 of the preceding 
embodiment are dispensed with. It is of course 
possible to provide a separate carrier member 6 in 
the truck 1 of this embodiment together with a 

105 vertical actuating means, as in the case of the 

preceding embodiment. Another difference in this 
embodiment from the preceding embodiment is in 
that a non-return mechanism 43 is provided in a 
driving means for rotating the driving sprocket 23. 

110 More particularly, the driving sprocket 23 is integral- 
ly conntected to a rotary shaft 23a, and a pinion 32 is 
coaxially mounted on the shaft 23a in a manner 
rotatable relative to the shaft 23a. A ratchet wheel 33 
is coaxially fixed to the shaft 23a. Upon actuation of 

115 a cylinder 34, a rack 35 is reciprocated while meshing 
with the pinion 32. A feed pawl 36 is pivotally 
mounted on a side surface of the pinion 32, and a 
leaf spring 37 carried by the pinion 32 resiliency 
urges the feed pawl 36 so as to engage the ratchet 

120 wheel 33. On the other hand, a rack guide 38 secured * . 
to the truck 1 (or the carrier member 6) has a 
non-return paw 39 with one end thereof pivotally 
connected thereto. A spring 40 carried by the truck 1 
resiliency urges the non-return pawl 39 so as to 

1 25 engage the ratchet wheel 33. Accordingly, as the 
cylinder 34 is actuated forwardly. the rack 35 moves 
forwardly, rotating the pinion 32. In this case, the 
feed pawl 36 carried by the pinion 32 causes the 
ratchet wheel 33 to turn therewith, so that the rotary 

130 shaft 23a integral with the ratchet wheel 33 is also 
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turned. As a result, the driving sprocket 23 rotates, 
moving the chain 25 accordingly. It is noted that the 
non-return paw! 39 allows the ratchet wheel 33 to 
rotate in the aforesaid direction and prevents only 
5 the reverse rotation of the rotary shaft 23a. The 
motion of the cylinder 34 is automatically reversed 
when either end of the rack 35 comes into contact 
with corresponding one of limit switches 41 and 42 
disposed at the forward and rear ends of the stroke 

10 of the rack 35. When the rack 35 retracts, the pinion 
32 in mesh with the rack 35 rotates, but the feed pawl 
36 moves from the ratchet wheel in this case, so that 
the rotary shaft 23a does not rotate. The non-return 
pawl 39 prevents the shaft 32a from rotating in the 

1 5 reverse direction in this case. Consequently, the 
chain 25 can move only in one direction, and the 
direction of the truck 1 relative to the car body 18 
during loading of a heavy good or the battery 44 is 
opposite to that during unloading of the same. 

20 As described in the foregoing, according to the 
present invention, conveying means for conveying a 
heavy good is provided on a truck with or without a • 
carrier member, so that the labour and operational 
steps in loading and unloading a heavy article are 

25 reduced. Thus, expensive apparatus for loading and 
unloading a heavy article, such as a crane, can be 
dispensed with. Another advantage of the present 
invention is in that operators need not touch a heavy 
article directly with the hand, and the safety in 

30 handling heavy articles is greatly improved. Besides, 
when the truck uses a non-return mechanism in the 
driving means as in the case of the embodiment of 
Figures 9 and 10, safe operation can be ensured even 
when the place of loading and unloading of heavy 

35 articles is inclined. 

CLAIMS 

1. A truck for handling heavy goods comprising 
40 low friction support means mounted on the truck for 

slidably supporting a heavy article thereon; a driving 
sprocket and a driven sprocket rotatably mounted on 
the truck with a conveying chain spanned across the 
two sprockets; driving means mounted on the truck 
45 so as to rotate said driving sprocket for moving said 
conveying chain; and hook means secured to said 
conveying chain so as to selectively engage said 
heavy article. 

2. A truck as set forth in claim 1 , wherein said 
50 truck has a carrier member and height adjusting 

means adjusting the vertical position of said carrier 
member, said carrier member having said low- 
friction support means, said driving sprocket, said 
driven sprocket, said conveying chain with said 
55 hook, and said driving means mounted thereon. 

3. A truck as set forth in claim 1, wherein said 
low-friction support means consists of a plurality of 
low-friction plates. 

4. A truck as set forth in claim 1, wherein said 
60 low-friction support means consists of a plurality of 

roller conveyors. 

5. A truck as set forth in claim 1 , wherein said 
truck further comprises locking means for locking 
said truck at a desired position relative to a body 

ZZ ruck. 



6. A truck as set forth in Claim 1 or 5, wherein 
said driving means includes a non-return 
mechanism. 

7. A truck for handling heavy goods substantially 
70 as described with reference to, and as illustrated in, 

Figures 1 to 8, or Figures 9 and 10, of the accom- 
panying drawings. 



Printed for Her Majesty's Stationery Office by Croydon Printing Company 
Limited, Croydon Surrey, 1980. 

Published by the Patent Office. 25 Southampton Buildings. London. WC2A 1 AY. 
from which copies may be obtained. 



